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© A laser surgical apparatus having in a housing 
(1) a laser source, an inserting hole (7) for a hand- 
piece (8), and an output power display means (4) for 
displaying an output power value of a laser beam 
emitted from the tip of a handpiece. 

The housing also has auto-changing means (11) 
for changing automatically the output power value 
corresponding to the handpiece connected to the 
housing to another output power value correspond- 
ing to the different type of handpiece connected to 
the housing in the time when a different type of 
handpiece is connected to the housing. 

In other words, when a type of handpiece is 
connected to the housing, the auto-changing means 
distinguish the type, and thereby the output power 
display means displays an output power value of the 
laser beam corresponding to the type of handpiece. 
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LASER SURGICAL APPARATUS 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

This invention relates to an improvement of a 
laser surgical apparatus having in a housing a laser 
source, and also on the frontage of the housing an 
output power display means and an inserting hole 
for a handpiece from which a laser beam is emit- 
ted. 



DESCRIPTION OF THE PRIOR ART 

Heretofore, there is known a laser surgical ap- 
paratus having a laser source in a housing. The 
laser surgical apparatus also has an output power 
display means and an inserting hole for a hand- 
piece from which a laser beam is emitted. Said 
output power display means and said inserting hole 
are on the frontage of the housing. 

After said handpiece is inserted into the hole, 
said output power display means performs a func- 
tion to display an output power value of the laser 
beam emitted from the tip of said handpiece. Thus 
an operator can perform a surgical operation safe- 
ly. 

However, the operator may, for some reason or 
other, use a different type of handpiece which 
should not be originally used for the apparatus. If 
the different type of handpiece is inserted to the 
hole and the laser beam is emitted from the tip of 
the handpiece, the displayed output value will mis- 
match the output power of the laser beam emitted 
from the handpiece. That is, the laser beam output 
value from the handpiece does not accurately cor- 
respond to that of the output power display means 
mounted in the housing. 

And accordingly, overconfidence in the dis- 
played value will cause much danger to the sur- 
gical operation because the output power of the 
emitted laser beam is occasionally too strong. 



SUMMARY OF THE INVENTION 

To perform a surgical operation safely without 
the foregoing danger, the laser surgical apparatus 
of this invention is constituted as follows; 

A laser source and an inserting hole for a 
handpiece are mounted in an apparatus housing. 
Preferably, the inserting hole should be mounted 
on the frontage of the housing. And output power 



display means for displaying an output power value 
of a laser beam emitted from the tip of the hand- 
piece also should be mounted on the frontage. 
When a different type of handpiece is con- 

5 nected to the housing, auto-changing means for 
displaying will change automatically said output 
power value corresponding to said handpiece con- 
nected to the housing to another output power 
value corresponding to the different type. 

70 In other words, a handpiece connection to the 
housing makes the auto-changing means distin- 
guish the type of handpiece, and thereby the out- 
put power display means displays the output power 
value of a laser beam corresponding to the type of 

75 handpiece. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Figure 1 and Figure 2 are partially sectional 
views of auto-changing means of the laser sur- 
gical apparatus according to the invention; 
Figure 3 is a perspective view showing a whole 
structure of the laser surgical apparatus; 

25 Figure 4 is a partially sectional view of another 
embodiment of the laser surgical apparatus; 
Figure 5 is a partially sectional view of still 
another embodiment of the laser surgical ap- 
paratus; 

30 Figure 6 and Figure 7 are partially sectional 
views showing other configurations to solve 
problems in accordance with the present inven- 
tion. 

35 DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

The embodiments of the present invention will 
be described hereinafter with reference to the ac- 

40 companying drawings. 

Figure 3 is a perspective view showing a whole 
structure of the laser surgical apparatus according 
to the present invention. In Fig.3 ,the numeral 1 
designates the housing of the apparatus. The front- 

45 age of the housing 1 mounts a power switch 2, a 
radiation time display portion 3, an output power 
display portion 4, a control knob 5 for output pow- 
er, a control knob 6 for radiation time, and an 
inserting hole 7 for a handpiece. The electrical 

so source in the housing is turned on or off by the 
power switch 2. The radiation time is set by the 
control knob 6. The output power value of the laser 
beam emitted from a handpiece 8 is set by the 
control knob 5. And the radiation time display por- 
tion 3 displays a radiation time set by the control 
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knob 6. The output power display portion 4 dis- 
plays an output power value set by the control 
knob 5. 

The handpiece 8 comprises an inserted portion 
9 inserted into the hole 7 and a handle 13. Refer- 
ring to Rgs.1 and 2, a plurality of mechanical 
switches 11 as an auto-changing means are moun- 
ted in the wall 10 of the hole 7. The inserted 
portion 9 has lack portions 12 mounted at the end 
portion of the portion 9 corresponding to the type 
of handpiece 8. Rg.1 shows that three switches 11 
are in the off state by the lack portion. Referring to 
Fig.2, one switch is on and the other two are off by 
the lack portion. 

Each mechanical switch 11 is connected to a 
control unit (not shown). The control unit discrimi- 
nates the type of handpiece connected to the hous- 
ing 1 by the on or off signals from the mechanical 
switches 11. That is , the mechanical switches 11 
cooperate with the control unit in discriminating the 
type of handpiece connected to the housing 1. 

The control unit can also control the output 
power of the laser beam P emitted from the tip of 
the handle 13, so as to emit the laser beam P of 
the output power value set by the knob 5 . The 
numeral 14 is a foot-type radiation switch for emit- 
ting the laser beam by pushing with a foot. 

An operator may, for some reason or other, 
use another type of handpiece which is not stan- 
dard in the core diameter of the fiber or in numeri- 
cal appertures, for example. When the different 
type of handpiece is inserted into the hole 7, the 
mechanical switches 11 .together with the control 
unit, distinguish the type of handpiece, and thereby 
the output power display means 4 displays the 
output power value of a laser beam corresponding 
to the type of handpiece. 

If the output power value is set "90" , for 
example, by the knob 5 , the output power display 
means 4 Hill display an output power value "90" in 
the standard type of handpiece. But in a different 
type of handpiece, the output power display means 
will display the value "85", for example, even 
though the output power value is set "90" by the 
knob 5. That value "85" is the correct one for the 
different type. The "85" is again changeable to 
"90" by the knob 5 if the operator wants to set the 
emitted output-power at "90". In the conventional 
apparatus , however, the displayed value shows an 
unchanged "90" when the different type of hand- 
piece is inserted. And moreover, the emitted-output 
power value is in actual fact "85". 

In Fig.4 showing a second embodiment of the 
invention, one or more magnets 15 are mounted in 
the outerface portion of the optical connector barrel 
14 of the inserted portion 9. The configuration of 
the magnets 15 is determined corresponding to the 
type of handpiece 8. The magent switches moun- 



ted in the vicinity of the hole 7 are faced to the 
optical connector barrel 14 so as to distinguish the 
type of said handpiece. 

Fig.5 shows a third embodiment of the laser 

5 surgical apparatus of the present invention. The 
optical connector barrel 14 of the inserted portion 9 
is comprised of large diameter portions 14a and 
small diameter portions 14b corresponding to the 
type of the handpiece 8. The auto-changing means 

10 is comprised of the light-switching means having a 
plurality of light-emitting elements 17 and light- 
receiving elements 18. Each of light-emitting ele- 
ments 17 is opposite to each of light-receiving 
elements 18 so as to distinguish the type of said 

75 handpiece. 

In accordance with the third embodiment of the 
invention, the type of handpiece is discriminated by 
detecting the combinations of the large diameter 
portions and the small diameter portions with the 

20 light switches. 

Besides the above means, a bar code means 
is to be used in order to distinguish the type of 
handpiece 8. 

Figures 6 and 7 are other configurations for 

25 resolving problems according to the invention. Both 
a concave lens 20 and a convex lens 21 comprise 
the beam expander lens of the laser beam 19. The 
displayed value of the output display means 4 
accords with that of the output power of the laser 

30 beam P emitted from the tip of the handle 13 by 
moving the convex lens 21 toward the axis in the 
time when the different type of the handpiece 8 is 
inserted into the hole 7. 

The configurations shown in Figs.6 and 7 have 

35 the same effect as the foregoing auto-changing 
means. Additionally, a similar effect is gained by 
moving the concave lens 20 toward the axis in the • 
time when the different type of the handpiece 8 is 
inserted into the hole 7. 

40 It is also possible to adopt an arrangement that 
a convergent lens is mounted in a turret, and then 
the control unit rotates the turret in order that the 
handpiece 8 corresponds to the convergent lens 
inserted into the optical path of the laser beam. 

46 

Claims 

1. A laser surgical apparatus having a laser source 
so in a housing, an inserting hole for a handpiece, and 
an output power display means for displaying an 
output power value of a laser beam emitted from 
the tip of a handpiece, 

characterized by said housing having an auto- 
55 changing means for changing automatically said 
output power value corresponding to said hand- 
piece connected to the housing to another output 
power value corresponding to the different type of 
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handpiece connected to the housing in the time said lack portions, 

when a different type of handpiece is connected to 
the housing. 

2. A laser surgical apparatus according to claim 1, 
wherein said auto-changing means is mounted in 5 
the vicinity around said hole. 

3. A laser surgical apparatus according to claim 2, 
wherein said auto-changing means comprises a 
plurality of mechanical switches mounted in the 

wall around said hole, so as to distinguish the type io 
of said handpiece. 

4. A laser surgical apparatus according to claim 2, 
wherein said handpiece comprises a handle and an 
inserted portion; 

said inserted portion having a connector barrel; 15 
said auto-changing means comprising a plurality of 
magnet switches and one or more magnets moun- 
ted in the the connector barrel, so as to distinguish 
the type of said handpiece. 

5. A laser surgical apparatus according to claim 2, 20 
wherein said handpiece comprises a handle and an 
inserted portion; 

said inserted portion having a connector barrel; 
said connector barrel having large diameter por- 
tions and small diameter portions corresponding to 25 
each type of handpiece; 

said auto-changing means comprising a plurality of 
light-switch means; 

each light switch means comprising a light-emitting 
element and a light-receiving element 30 
said light-emitting element opposite to said light- 
receiving element through said connector barrel, so 
as to distinguish the type of said handpiece. 

6. A laser surgical apparatus according to claim 1 , 
wherein said auto-changing means comprises bar 35 
code means. 

7. A laser surgical apparatus having a laser source 
in a housing, and also having on the frontage of the 
housing an inserting hole for a handpiece, and an 
output power display means for displaying a output 40 
power value of a laser beam emitted from the tip of 

said handpiece, 

characterized by said housing having an auto- 
changing means for changing automatically said 
output power value corresponding to said hand- 45 
piece connected to the housing to another output 
power value corresponding to the different type of 
handpiece connected to the housing in the time 
when the different type of handpiece is connected 
to the housing. 50 

8. A laser surgical apparatus according to claim 7; 
wherein said handpiece comprises a handle and an 
inserted portion; 

said inserted portion having lack portions for distin- 
guishing the type of said handpiece; 55 
said auto-changing means comprising a plurality of 
mechanical switches; 

said mechanical switches being turned on or off by 
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FIG. 3 
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FIG. 4 
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